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STAIN BLOCK TREATMENT OF TEXTILE 

FIELD OF THE INVENTION 

The present invention relates to a treatment for 
imparting excellent stain block property (stain resistance) , 
WAQE resistance (stain block property after alkaline 
treatment) and yellowing resistance to a textile. A method 
of the present invention is particularly useful for carpet. 

BACKGROUND OF THE INVENTION 

Hitherto, various treatment methods have been proposed 
in order to impart a stain block property to a textile such 
as a carpet. For example, a process of treating a textile 
comprising decreasing a pH of a treatment liquid, applying 
the treatment liquid to the textile, thermally treating the 
textile with steam, washing the textile with water, and 
dehydrating the textile (hereinafter, sometimes referred to 
as "Exhaust process") is proposed. 

A method comprising the Exhaust process is proposed in 
U.S. Patent Nos. 5,073,442, 5,520,962 and 5, 516, 337 , and 
International Publication WO 98/50619. 

U.S. Patent No. 5,073,442 discloses a method of 
treating a textile, comprising conducting an Exhaust 
process by using a water- and oil-repellent agent 
comprising a fluorine-containing compound, a formaldehyde 



condensation product and an acrylic polymer. U.S. Patent 
No. 5,520,962 discloses a method of treating a carpet, 
comprising conducting an Exhaust process by using a 
fluorine-containing compound and a polymeric binder. U.S. 
Patent No. 5,516,337 discloses a method of treating a 
textile, comprising conducting an Exhaust process by using 
a fluorine-containing water- and oil-repellent agent and a 
metal compound such as aluminum sulfate. International 
Publication WO 98/50619 discloses a method of treating a 
carpet, comprising conducting an Exhaust process by using a 
fluorine-containing water- and oil-repellent agent and a 
salt such as a magnesium salt. 

Sufficient stain block property cannot be obtained by 
conducting the Exhaust process in accordance with these 
methods . 

SUMMARY OF THE INVENTION 

An object of the present invention is to give a 
textile excellent in stain block property, WAQE resistance 
(stain block property after alkaline treatment) and 
yellowing resistance, when an Exhaust process is used. 

The present invention provides a method of preparing a 
treated textile, comprising steps of: 

(1) preparing a treatment liquid comprising a stain 
blocking agent and a sulfated castor oil and having pH of 



at most 7, 

(2) applying the treatment liquid to the textile, 

(3) treating the textile with steam, and 

(4) washing the textile with water and dehydrating the 
textile . 

The present invention also provides a textile prepared 
by the above-mentioned method, and a treatment liquid used 
in the above-mentioned method. 

DETAILED DESCRIPTION OF THE INVENTION 

The procedure used in the present invention is an 
Exhaust process which comprises decreasing the pH of the 
pH-unad justed treatment liquid comprising the stain 
blocking agent and the sulfated castor oil, applying the 
treatment liquid to the textile, thermally treating the 
textile, washing the textile with water, and dehydrating 
the textile. 

In the step (1) of the method of the present invention, 
the treatment liquid comprising the stain blocking agent 
and the sulfated castor oil, which is applied to the 
textile, is prepared. The treatment liquid comprises 
comprising the stain blocking agent and the sulfated castor 
oil may be in the form of a solution or emulsion, 
particularly an aqueous emulsion. The treatment liquid can 
be prepared by mixing the stain blocking agent, the 



sulfated castor oil and water. The treatment liquid has 
the pH of at most 7. The pH of the treatment liquid is 
preferably at most 4, more preferably at most 3, for 
example, at most 2.5. The pH can be decreased by addition 
of an acid such as an aqueous solution of citraconic acid 
and an aqueous solution of sulfamic acid to the treatment 
liquid. 

The stain blocking agent is preferably a 
phenol/formaldehyde condensate, an acrylic polymer, or a 
mixture of phenol /formaldehyde condensate and acrylic 
polymer. Examples of the phenol/formaldehyde condensate 
include a sulfonated phenol resin. Examples of the acrylic 
polymer include a methacrylic acid-based polymer (for 
example, a homopolymer of methacrylic acid, a copolymer of 
methacrylic acid, for example, a methacrylic acid/butyl 
methacrylate copolymer) . 

The sulfated castor oil mainly (for example, at the 
amount of at least 40 % by weight, particularly at least 
60 % by weight) contains an ester between sulfuric acid and 
glyceride of ricinolic acid. Generally, the sulfated 
castor oil also contains esters between sulfuric acid and 
glycerides of oleic acid, linoleic acid, palmitic acid 
and/or stearic acid. Specific examples of the sulfated 
castor oil include, for example, a compound of the 
following formula : 



CH 3 (CH 2 ) 7 CH (OS0 3 Na) CH (CH 2 ) 7 COOC 4 H 9 

The treatment liquid may contain a salt, particularly 
a metal salt. The salt may be, for example, a salt of 
monovalent or divalent metal- Examples of the salt include 
LiCl, NaCl, NaBr, Nal, CH 3 COONa, KCl,CsCl, Li 2 S0 4 , Na 2 S0 4 , 
NH 4 C1, (NH 4 ) 2 S0 4 , (CH 3 ) 4 NC1, MgCl 2 , MgS0 4 , CaCl 2 , Ca(CH 3 COO) 2 , 
SrCl 2 , BaCl 2 , ZnCl 2 , ZnS0 4 , FeS0 4 , CuS0 4 , HCOOLi, HCOOK, 
HCOONa, (HCOO) 2 Ca, HCOOCs, HCOONH 4 , CH 3 COOLi, CH 3 COOK, 

(HCOO) 2 Mg, (CH 3 COO) 2 Mg, (CH 3 COO) 2 Ca, (CH 3 COO) 2 Zn, (COOK) 2 and 

(COONa) 2 . 

In the step (2) of the method of the present invention, 
the treatment liquid is applied to the textile. The 
treatment liquid can be applied to a substrate to be 
treated (that is, the textile) by a know procedure. The 
application of the treatment liquid can be conducted by 
immersion, spraying and coating. Usually, the treatment 
liquid is diluted with an organic solvent or water, and is 
adhered to surfaces of the substrate by a well-known 
procedure such as an immersion coating, a spray coating and. 
a foam coating to a fabric (for example, a carpet cloth) , a 
yarn (for example, a carpet yarn) or an original fiber. If 
necessary, the treatment liquid is applied together with a 
suitable crosslinking agent, followed by curing. It is 
also possible to add mothproofing agents, softeners, 
antimicrobial agents, flame retardants, antistatic agents, 
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paint fixing agents, crease-proofing agents, etc. to the 
treatment liquid. 

The concentration of the stain blocking agent in the 
treatment liquid contacted with the substrate may be from 
5 0.05 to 20 % by weight, particularly from 0.1 to 10 % by 
weight. The concentration of the sulfated castor oil in 
the treatment liquid may be from 0.01 to 20 % by weight, 

M particularly from 0.05 to 15 % by weight. 

P 

Q In the step (3) of the method of the present invention, 

in 

CO 10 the textile is thermally treated. The thermal treatment 

UJ 

can be conducted by applying a steam (for example, 80 to 
3 110°C, particularly 90 to 110°C) to the textile under a 

o 

W normal pressure for e.g., 10 seconds to 30 minutes. 

10 In the. step (4) of the method of the present invention, 

15 the textile is washed with water and dehydrated. The 
thermally treated textile is washed with water at least 
once. Then, in order to remove excess water, the textile 
is dehydrated by a usual dehydration procedure such as a 
centrifuging and vacuuming procedure. 
20 After the step (4), the textile can be dried. 

The substrate to be treated in the present invention 
is preferably a textile, particularly a carpet. The 
textile includes various examples. Examples of the textile 
include animal- or vegetable-origin natural fibers such as 
25 cotton, hemp, wool and silk; synthetic fibers such as 



polyamide, polyester, polyvinyl alcohol , polyacrylonitrile, 
polyvinyl chloride and polypropylene; semisynthetic fibers 
such as rayon and acetate; inorganic fibers such as glass 
fiber, carbon fiber and asbestos fiber; and a mixture of 
these fibers. The present invention can be suitably used 
in carpets made of nylon fibers, polypropylene fibers 
and/or polyester fibers, because the present invention 
provides excellent resistance to a detergent solution and 
brushing (mechanical) . 

The textile may be in any form such as a fiber, a yarn 
and a fabric. When the carpet is treated according to the 
method of the present invention, the carpet may be formed 
after the fibers or yarns are treated according to the 
present invention, or the formed carpet may be treated 
according to the present invention. 

PREFERABLE EMBODIMENT OF THE INVENTION 

The following Examples further illustrate the present 
invention in detail but are not to be construed to limit 
the scope thereof. The test procedures used in Examples 
and Comparative Examples are as follows: 
Stain block (SB) property test 

The test is conducted according to AATCC Test Method 
175-1993. 

A carpet (10 cm x 10 cm) treated with a stain blocking 
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agent is stored in a thermo-hygrostat having a temperature 
of 21°C and a humidity of 65% for 24 hours. 100 mg of Red 
40 (a red. dye) is dissolved in 1 L of water and pH of the 
aqueous Red 40 solution is adjusted to 2.8 by adding citric 
5 acid. 20 mL of the aqueous Red solution is weighed in a 
cup. After a ring for the SB property test is placed on a 
middle of the carpet, 20 mL of the aqueous Red 40 solution 

h> is poured into the ring. The cup was moved up and down 

Q 

O five times in the ring. The carpet is stored in a thermo- 

m 

SO 10 hygrostat having a temperature of 21°C and a humidity of 

m 

^1 65% for 24 hours. Then, the carpet is sufficiently washed 

m 

a with water, centrif ugally dehydrated and dried at 100°C for 

□ 

Ul 15 minutes. The appearance of the carpet is visually 

?M 

KJ evaluated by an AATCC Red 40 stain scale. The SB property 

a 

WJ 15 is evaluated as ten levels of 1, 2, 3, 4, 5, 6, 7, 8, 9 and 
10 which are from a fully dyed red state to a never dyed 



state . 



WAOE resistance 

Water was added to 7 . 4 g of sodium lauryl sulfate to 

20 give a total amount of 1000 g of a diluted liquid. A pH of 
the diluted liquid was adjusted to 10 by adding a 10 % 
aqueous solution of trisodium phosphate. The carpet is 
immersed in this liquid, washed with running water for ten 
seconds, centrif ugally dehydrated to give WPU of 25 %, and 

25 dried at room temperature. The above SB property test was 



conducted for the carpet. 

Yellowing (discoloration) property test 

The test is according to AATCC Test Method 164-1992. 

A color difference of a carpet (6 cm x 6 cm) treated 
with a stain blocking agent and a control ribbon No. 1 is 
measured. After the measurement, the carpet and the 
control ribbon No. 1 are hung and stood for 4 cycles in a 
test chamber (manufactured by Yamasaki Seiki Kenkyusho Co., 
Ltd.) having a humidity of 87.5%, a temperature of 40°C and 
500 pphm of N0 2 . One cycle has been previously determined 
by measuring the time giving 16.5+1.5 of dE of the control 
ribbon No. 1. After the completion of 4 cycles, the 
samples are removed from the chamber. The color difference 
of the carpet and the control ribbon No. 1 is measured and 
dE is calculated, and simultaneously the yellowing of the 
carpet is visually evaluated by an AATCC gray scale. The 
yellowing visual determination is evaluated as five levels 
of 1, 2, 3, 4 and 5 which are from a fully yellowing state 
to a. never discolored state. 

Comparative Example 1 

Water was added to 1 g of a stain blocking agent (a 
mixture of a phenol /formaldehyde condensate and a 
polymethacrylic acid in a weight ratio of 50:50) (herein 
referred to as "A-4") to give a total amount of 100 g of a 
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diluted liquid. A pH of the diluted liquid was adjusted to 
1.5 by adding a 10 % aqueous sulfamic acid solution to give 
a treatment liquid. ' 

A carpet (A) (10 cm x 10 cm, nylon 6, cut piled, 
density: 32 oz/yd 2 ) which was washed with water and 
squeezed to give a WPU of about 25% (WPU: wet pick up) (WPU 
is 25% when 25 g of liquid is contained in 100 g of 
carpet.) was immersed in the treatment liquid for 30 
seconds. Then, the carpet (A) was squeezed to give the WPU 
(wet pick up) of 300%. Then, a normal pressure steamer 
treatment (a temperature of 100°C to 107°C) was conducted 
for 60 seconds under the state that a pile surface of the 
carpet (A) was upward. Then, the carpet (A) was lightly 
rinsed with 2 L of water, and centrif ugally dehydrated to 
give the WPU of about 25%. Finally, the carpet was 
thermally cured at 110°C for ten minutes. Then, a stain 
block property test and a WAQE resistance test of the 
carpet (A) treated with the stain blocking agent were 
conducted. The results are shown in Table 1. 
Comparative Example 2 

1 Gram of a stain blocking agent A-4, and 3 g of a 10% 
aqueous solution of MgS0 4 (a metal salt) were mixed and 
diluted with water to give a total amount of 100 g. A pH 
of the mixture was adjusted to 1.5 by adding a 10% aqueous 
solution of sulfamic acid to give a treatment liquid. The 
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carpet (A) was treated with the stain blocking agent 
according to Comparative Example 1. Then, a stain block 
property test, and a WAQE resistance test of the carpet (A) 
treated with the stain blocking agent were conducted. The 



5 results are shown in Table 1. 



Example 1 

1 Gram of a stain blocking agent A-4, and 0.1 g, 0.25 
g, 0.5 g or 1 g of a sulfated castor oil were mixed and 

Q 

Q diluted with water to give a total amount of 100 g. A pH 

m 

•sr a 

Ul 10 of the mixture was adjusted to 1.5 by adding a 10% aqueous 
M solution of sulfamic acid to give a treatment liquid. The 

m 

* treatment liquid has the sulfated castor oil concentration 

H 

tfl of 1 g/L, 2.5 g/L, 5 g/L or 10 g/L in order. The carpet 

□ 

CO (A) was treated with the stain blocking agent according to 

m 

rU 15 Comparative Example 1. Then, a stain block property test 
and a WAQE resistance test of the carpet (A) treated with 



the stain blocking agent were conducted. The results are 



shown in Table 1. 



Example 2 

20 1 Gram of a stain blocking agent A-4, 3 g of a 10% 



aqueous solution of MgS0 4 (a metal salt) and 0.1 g, 0.25 g, 
0.5 g or 1 g of a sulfated castor oil were mixed and 
diluted with water to give a total amount of 100 g. A pH 
of the mixture was adjusted to 1.5 by adding a 10% aqueous 
25 solution of sulfamic acid to give a treatment liquid. The 
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treatment liquid has the sulfated castor oil concentration 
of 1 g/L, 2.5 g/L, 5 g/L or 10 g/L in order. The carpet 
(A) was treated with the stain blocking agent according to 
Comparative Example 1. Then, a stain block property test 
and a WAQE resistance test of the carpet (A) treated with 
the stain blocking agent were conducted. The results are 
shown in Table 1. 
Comparative Example 3 

1 Gram of a stain blocking agent A-4 and 3 g of a 10% 
aqueous solution of MgS0 4 (a metal salt) were mixed and 
diluted with water to give a total amount of 100 g. A pH 
of the mixture was adjusted to 1.8, 2.0, 2.3 or 4.0 by 
adding a 10% aqueous solution of sulfamic acid to give a 
treatment liquid. The carpet (A) was treated with the 
stain blocking agent according to Comparative Example 1. 
Then, a stain block property test of the carpet (A) treated 
with the stain blocking agent was conducted. The results 
are shown in Table 1. 
Example 3 

1 Gram of a stain blocking agent A-4, 3 g of a 10% 
aqueous solution of MgS0 4 (a metal salt) and 1 g of a 
sulfated castor oil were mixed and diluted with water to 
give a total amount of 100 g. A pH of the mixture was 
adjusted to 1.8, 2.0, 2.3 or 4.0 by adding a 10% aqueous 
solution of sulfamic acid to give a treatment liquid. The 
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treatment liquid has the sulfated castor oil concentration 
of 10 g/L. The carpet (A) was treated with the stain 
blocking agent according to Comparative Example 1. Then/ a 
stain block property test of the carpet (A) treated with 
the stain blocking agent was conducted. The results are 
shown in Table 1. 



Table 1 



Carpet (A) 



Stain 
Block- 
ing 
agent 


pH 


MgS0 4 

[g/L] 


Sulfated 
castor 
oil 
[g/L] 


SB 

property 
evaluation 
(AATCC) 


SB property 
evaluation 
after WAQE 
treatment 
(AATCC) 


Comparative 


Example 1 






A- 4 


1.5 


0 


0 


6 


1 


Comparative 


Example 2 






A- 4 


1.5 


3 


0 


7 


2 


Example 


1 










A- 4 


1.5 


0 


1 


6 


1 








2.5 


6 


1 








5 


7 


1 








10 


8 


2 


Example 


2 










A- 4 


1.5 


3 


1 


8 


3 








2.5 


9 


3 








5 


10 


4 








10 


j 10 


8 


Comparative 


Example 3 






A- 4 


1.8 


3 


0 


4 






2.0 






4 






2.3 






3 






4.0 






2 




Example 3 


A- 4 


1.8 


3 


10 


! 10 






2.0 






10 






2.3 






10 






' 4.0 






8 





Comparative Example 4 

Water was added to 1 g of a stain blocking agent A-4 
to give a total amount of 100 g of a diluted liquid, A pH 
of the diluted liquid was adjusted to 1.5 by adding a 10 % 
aqueous sulfamic acid solution to give a treatment liquid. 
A carpet (B) (10 cm x 10 cm, nylon 6, cut piled, density: 
32 oz/yd 2 ) which was washed with water and squeezed to give 
a WPU of about 25% (WPU: wet pick up) (WPU is 25% when 25 g 
of liquid is contained in 100 g of carpet.) was immersed in 
the treatment liquid for 30 seconds. Then, the carpet (B) 
was squeezed to give the WPU (wet pick up) of 300%. Then, 
a normal pressure steamer treatment (a temperature of 100°C 
to 107°C) was conducted for 60 seconds under the state that 
a pile surface of the carpet (B) was upward. Then, the 
carpet (B) was lightly rinsed with 2 L of water, and 
centrifugally dehydrated to give the WPU of about 25%. 
Finally, the carpet (B) was thermally cured at 110°C for 
ten minutes. Then, a stain block property test and a 
yellowing property test of the carpet (B) treated with the 
stain blocking agent were conducted. The results are shown 
in Table 2. 
Comparative Example 5 

1 Gram of a stain blocking agent A-4, and 3 g of a 10% 
aqueous solution of MgS0 4 (a metal salt) were mixed and 



diluted with water to give a total amount of 100 g. A pH 
of the mixture was adjusted to 1.5 by adding a 10% aqueous 
solution of sulfamic acid to give : a treatment liquid. The 
carpet (B) was treated with the stain blocking agent 
according to Comparative Example 4. Then, a stain block 
property test and a yellowing property test of the carpet 
(B) treated with the stain blocking agent were conducted. 
The results are shown in Table 2. 
Example 4 

1 Gram of a stain blocking agent A-4, and 1 g of a 
sulfated castor oil were mixed and diluted with water to 
give a total amount of 100 g. A pH of the mixture was 
adjusted to 1.5 by adding a 10% aqueous solution of 
sulfamic acid to give a treatment liquid. The treatment 
liquid has the sulfated castor oil concentration of 10 g/L. 
The carpet (B) was treated with the stain blocking agent 
according to Comparative Example 4. Then, a stain block 
property test and a yellowing property test of the carpet 
(B) treated with the stain blocking agent were conducted. 
The results are shown in Table 2. 
Example 5 

1 Gram of a stain blocking agent A-4, 3 g of a 10% 
aqueous solution of MgS0 4 (a metal salt) and 1 g of a 
sulfated castor oil were mixed and diluted with water to 
give a total amount of 100 g. A pH of the mixture was 
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adjusted to 1.5 by adding a 10% aqueous solution of 
sulfamic acid to give a treatment liquid. The treatment 
liquid has the sulfated castor oil concentration of 10 g'/L. 
The carpet (B) was treated with the stain blocking agent 
according to Comparative Example 4. Then, a stain block 
property test and a yellowing property test of the carpet 
(B) treated with the stain blocking agent were conducted. 
The results are shown in Table 2. 

Table 2 
Carpet (B) 



Stain 


PH 


Mgso 4 


Sulfated 


SB 


Yellowing 




Block- 




[g/L] 


castor 


property 


property 




ing 






oil 


evaluation 


evaluation 


agent 






[g/L] 


(AATCC) 


AATCC 


dE 


Compar at ive 


Example 4 








A- 4 


1.5 


0 


0 


4 


1 


7.88 | 


Comparative 


Example 5 








A- 4 


1.5 


3 


0 


5 


2 


7. 41 


Example 4 


A- 4 


1.5 


o 


1 io 


6 


3 


5. 15 


Example 5 


A- 4 


1.5 


1 3 


10 


9 


1 ^ 


4.87 



Comparative Example 6 

Water was added to 1 g of a stain blocking agent A-4 
15 to give a total amount of 100 g of a diluted liquid. A pH 
of the diluted liquid was adjusted to 1.5 or 2.6 by adding 
a 10 % aqueous sulfamic acid solution to give a treatment 



liquid. A carpet (C) (10 cm x 10 cm, nylon 6, cut piled, 
density: 32 oz/yd 2 ) which was washed with water and 
squeezed to give a WPU of about 25% (WPU: wet pick up) (WPU 
is 25% when 25 g of liquid is contained in 100 g of 
carpet . ) was immersed in the treatment liquid for 30 
seconds- Then, the carpet (C) was squeezed to give. the WPU 
(wet pick up) of 300%. Then, a normal pressure steamer 
treatment (a temperature of 100°C to 107°C) was conducted 
for 60 seconds under the state that a pile surface of the 
carpet (C) was upward. Then, the carpet (C) was lightly 
rinsed with 2 L of water, and centrif ugally dehydrated to 
give the WPU of about 25%. Finally, the carpet (C) was 
thermally cured at 110°C for ten minutes. Then, a stain 
block property test and a yellowing property test of the 
carpet (C) treated with the stain blocking agent were 
conducted. The results are shown in Table 3. 
Example 6 

1 Gram of a stain blocking agent A-4 and 10 g of a 
10 % aqueous sodium acetate (a metal salt of organic acid) 
solution were mixed and diluted with water to give a total 
amount of 100 g. A pH of the mixture was adjusted to 1.5 
or 2.6 by adding a 10% aqueous solution of sulfamic acid to 
give a treatment liquid. The treatment liquid has the 
sodium acetate concentration of 10 g/L. The carpet (C) was 
treated with the stain blocking agent according to 
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Comparative Example 6. Then, a stain block property test 
and a yellowing property test of the carpet (C) treated 
with. the stain blocking agent were conducted. The results 
are shown in Table 3 . 
5 Example 7 

1 Gram of a stain blocking agent A-4, 10 g of a 10 % 
aqueous sodium acetate (a metal salt of organic acid) 
M solution and 1 g of sulfated castor oil were mixed and 

□ diluted with water to give a total amount of 100 g. A pH 

in 

CO 10 of the mixture was adjusted to 1.5 or 2.6 by adding a 10% 

ig 

aqueous solution of sulfamic acid to give a treatment 

in 

9 liquid. The treatment liquid has the sodium acetate 

Ul concentration of 10 g/L. The carpet (C) was treated with 

(3 

W the stain blocking agent according to Comparative Example 6. 

p 

15 Then, a stain block property test and a yellowing property 
test of the carpet (C) treated with the stain blocking 
agent were conducted. The results are shown in Table 3. 



Table 3 



Carpet (C) 



Stain 
Block- 
ing 
agent 


pH 


Sodium 
acetate 

[g/L] 


MgS0 4 

[g/L] 


Sulfated 

castor 

oil 

[g/L] 


SB 

property 
evalua- 
tion 
(AATCC) 


Yellowing 

property 

evaluation 


AATCC 


dE 


Comparative Example 6 


A- 4 


1.5 


0 


0 


0 


6 


3 


7.93 


2.6 


0 


0 


0 


3 


1 


9.54 


Example 6 


A- 4 


1.5 


10 


0 


I o 


9 


4 


5.51 | 


2.6 


10 


! o 


0 


8 


3 


| 7.17 


Example 7 


A- 4 


1.5 


10 


0 


10 


9 


5 


3. 56 


2.6 


10 


0 


10 


9 


i 5 


2.66 



EFFECT OF THE INVENTION 

The method of the present invention imparts excellent 
stain block property, WAQE resistance and yellowing 
resistance to a textile. 



